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FLIGHT  TF.ST  REPORT  OF  THE  MODEL  OH-58A 
HELICOPTER  WITH  THL  2 06-706-129-1 
HIGH  TlJhULAU  SKID  GEAR  KIT  INSTIL  I",  D 

SUMMARY 

This  report  contains  the  results  of  a flight  test 
evaluation  conducted  on  the  206-706-129-1  high  skid 
gear  as  installed  on  the  Model  0H-58A  Helicopter. 

The  high  tubular  skid  gear  kit  consists  of  basically 
the  same  tubular  skid  tubes  as  the  standard  gear,  but 
attaches  to  higher  cross  tubes  in  order  to  provide 
additional  ground  clearance  for  the  helicopter  fuse- 
lage and  tail  rotor  when  landings  in  rough  terrain 
are  required.  Two  passenger  steps  are  installed  on 
the  forward  cross  tubes  for  entry  to  and  from  the 
helicopter . 

A ten  pound  lead  weight  was  installed  on  the  forward 
end  of  each  skid  tube  to  reduce  gear  vibration  dur- 
ing flight  and  chatter  during  autorotation  touchdown. 

An  L2700-206HS  ski  kit,  manufactured  by  Airglas 
Engineering  Company,  was  installed  on  the  high  skid 
gear  for  evaluation.  A modified  206-050-221  (isola- 
tion snring)  landing  gear  cross  tube  support  was 
installed  in  addition  to  the  aft  206-052-105-13  strap 
to  reduce  landing  gear  vibration  when  the  ski  kit  is 
installed  . 

The  limitations  and  hover  performance  that  apply  to 
the.  basic  01-I-58A  Helicopter  remain  unchanged  as  the 
result  of  the  high  skid  gear  and  ski  kit  installation. 
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FLIGHT  TEST  REPORT  OF  'HIE  MODEL  0H-5SA 
HELICOPTER  WITH  THF  2 00-7  06-12  9-1 
HIGH  TUBULAR  SKID  GEAR  KIT  INSTALLED 


INTRODUCTION 


A flight  test  evaluation  of  the  Model  01I-58A  Heli- 
copter, S/N  40621,  with  a high  tubular  skid  gear 
and  ski  kit  installed,  was  conducted  from  11  January 
to  23  February  1972 , at  the  Bell  Helicopter  Company  • 
(B11C)  Flight  Research  Center,  Arlington,  Texas. 

Test  emphasis  was  directed  toward  the  investigation 
of  cabin  vertical  two-per-rev  vibration  and  heli- 
copter static  longitudinal  stability  as  influenced 
by  the  installation  of  the  high  skid  gear  and  ski  kit. 

This  reDort  contains,  in  the  Results  and  Discussion, 
information  relative  to  the  various  configurations 
evaluated  by  BHC  Flight  Test  Pilot  Mr.  L.  W.  Hartwig. 
However,  data  are  not  presented  for  all  configurations 
evaluated,  but  are  on  file  at  the  Flight  Research 
Center . 
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TEST  EQUIPMENT 


Test  Helicopter 

A Model  OII-58A  Helicopter,  S/N  40621,  was  utilized 
as  the  test  vehicle  during  the  test  program. 

Landing  Cipar  Kit,  P/N  206-706-129-1  (See  Figure  1) 

The  high  tubular  skid  gear  assembly  provides  increased 
ground  to  fuselage  clearance  as  compared  to  the  standard 
skid  gear  assembly  and  consists  of  the  following: 

(a)  Two  cross  tubes  in  the  general  shape  of  the  stand- 
ard gear  cross  tubes  except  extended  in  height. 

(b)  Two  skid  tubes,  similar  to  the  standard  tubular 
type  skid  tubes  except  extended  in  length  at  the 
toe  and  at  the  heel;  P/N  206-052-108-5. 

(c)  A step  attached  to  the  forward  cross  tube  on 
each  side  of  the  helicopter  to  facilitate  entry 
and  exit. 

(d)  An  01I-58A  206-052-105  strap  on  the  forward  cross 
tube  support. 

(e)  A 206-052-105-3  strap  was  removed  from  the  aft 
cross  tube  and  replaced  with  a 206-052-105-13 
strap,  which  is  larger. 

206-050-221  Cross  Tube  Support  Assembly 

This  support  assembly  is  utilized  with  the  206  ponout 
float  kit  on  the  forward  cross  tube  and  isolates  the 
skid  tube  from  the  fuselage.  This  support  assembly 
was  modified  to  accept  a 206-052-105-13  strap  and 
was  installed  on  the  aft  cross  tube. 

Oil -58 A Ski  Kit 

Airglas  Engineering  Co.,  Inc.,  of  Anchorage,  Alaska, 
manufactured  the  L2700-2061IS  ski  kit,  which  consisted 
of  fiberglass  skis  with  steel  runners.  A strap 
attaches  the  skis  to  the  skid  tube.  See  Figure  2. 


TEST  EQUIPMENT  - (cont) 


Instrumentation 

An  eighteen  channel  Consolidated  Electrodynamics 
Corporation  (CEC)  oscillograph  recorder  was  installed 
to  record  pilot  and  copilot  vertical  vibration  data. 
The  accelerometers  utilized  were  the  CEC  Model  A-69. 

The  fore  and  aft  cyclic  stick  position  was  obtained 
through  the  use.  of  a visual  indicator.  The  indicator 
was  driven  by  a rotary  potentiometer,  mechanically 
linked  to  the  cyclic  stick. 

Airspeed  Calibration 

The  airspeed  system  of  the  aircraft  was  calibrated 
by  the  trailing  bomb  method  foi  tie  flight  regimes 
of  climb,  level  flight,  anti  autorotation.  Figure  3, 
page  10,  presents  the  results. 

Log  of  Flights 

A log  of  all  flights  listing  the  data,  flight  number, 
duration  time,  purpose  and/or  configuration,  is  shown 
in  Table  I. 
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RESULTS  AND  DISCUSSION 


Prior  to  testing,  all  controls  were  checked  for  proper 
rigging  and  current  weight  and  balance  was  obtained. 

FI ight  Characteristics 

Tests  were  conducted  at  the  critical  conditions  of 
the  center  of  gravity  (eg)  - gross  weight  (GW)  enve- 
lope to  determine  the  flight  characteristics  of  the 
helicopter  with  the  206-706-129-1  high  skid  landing 
gear  and  snow  ski  kit  installed.  From  previous  test 
experience  it  has  been  determined  that  the  two  condi- 
tions of  (1)  heavy  GW,  forward  eg,  and  (2)  light  GW, 
aft  eg,  are  the  most  critical.  As  a result  the  fol- 
lowing configurations  were  evaluated: 


Conf igurat ion 

GW 

eg 

Fig. 

Page 

1 . 

206-706-129-1  Kit, 
High  Skid  Gear 

2991 

106.0 

4 

11 

2 . 

206-706-129-1  Kit, 
High  Skid  Gear 

2252 

114.2 

6 

13 

3. 

206-706-129-1  Kit, 
High  Skid  Gear  and 
Snow  Ski  Kit 

3006 

106.0 

8 

15 

4. 

206-706-129-1  Kit, 
High  Skid  Gear  and 
Snow  Ski  Kit 

2342 

114.2 

10 

17 

Figures  4 through  7 present  controllability,  stability, 
and  apparent  speed  stability  data  for  the  helicopter 
at  forward  eg  (Fuselage  Sta.  106.0),  and  aft  eg  (Fuse- 
lage Sta.  114.2)  when  the  206-706-129-1  high  skid  gear 
kit  was  installed.  The  passenger  dooi's  were  on  and 
landing  gear  steps  installed.  These  flights  renresent 
the  basic  high  skid  gear  configuration  and  the  data  show 
the  flight  characteristics  to  be  satisfactory. 
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RESULTS  AND  DISCUSSION  - (cont) 

Ground  handling  operations  of  the  aircraft  were 
satisfactory  with  the  high  skid  landing  gear  kit 
instal J.ed  . 

The  ski  kit,  L2700-206HS,  was  installed  on  the  high 
skid  gear  and  Figures  8 through  11  present  control- 
lability, stability,  and  apparent  speed  stability 
data  f oi"  the  helicopter  at  forward  and  aft  eg  flight 
conditions.  Data  indicate  the.  flight  characteristics 
are  acceptable. 

Vibration  Characterls tics 

Tests  were  conducted  at  the  critical  condition  of  the 
cg-GW  envelope  to  determine  the  vibration  characteris- 
tics of  the  helicopter  with  the  206-706-129-1  high 
skid  landing  geai'  and  snow  ski  kit  installed. 

Figures  12  through  15  present  the  pilot  and  copilot 
vertical  vibration  characteristics  of  the  Model  OH-58A 
Helicopter  for  the  configurations  shown. 

During  evaluation,  the  high  skid  gear  exhibited 
unacceptable  gear  chatter  during  the  slide-on  portion 
of  a touchdown  autorotation . The  addition  of  lead 
weights  (ten  rounds)  to  the  forward  end  of  the  skid 
tubes  (see  Figure  16)  damped  the.  gear  chatter  and 
improved  the  in-flight  vibration  characteristics  of 
the  aircraft.  Combinations  of  less  skid  tube  weight 
and  206-050-221  (isolation  springs)  supnort  assembly 
were  evaluated,  but  were  unacceptable  due  to  gear 
chatter  or  fuselage  vibration. 


The  L2700-206IIS  ski  kit  was  installed  on  the  high 
skid  gear  and  flights  made  to  determine  fuselage 
vibration  characteristics  as  the  result  of  the  instal- 
lation. An  excessive  amount  of  skid  shake  existed 
above  GO  knots.  The  two-per-rev  vibration  was  con- 
siderably reduced  with  the  installation  of  the  ten 
pound  lead  weight  on  the  forward  end  of  each  skid 
tube.  However,  the  aft  end  of  the  skid  tube  continued 
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RESULTS  AND  DISCUSSION  - (cont) 

to  shake  excessively.  The  aft  oscillatory  skid  motion 
was  damped  by  the  installation  of  two  206-050-221 
(isolation  spring)  aft  cross  tube  support  assemblies. 
This  configuration  resulted  in  an  acceptable  two-per- 
rev  vertical  vibration  above  100  knots  indicated  air- 
speed (IAS).  However,  the  support  assembly  was  believed 
to  be  structurally  inadequate  and,  as  a result,  the 
206-050-221  support  assemblies  were  modified  by  remov- 
ing the  206-050-224-1  (strap)  support  and  installing 
the  large  206-052-105  strap  (used  with  high  skid  gear). 
Also,  the  rubber  bonded  to  the  inside  of  the  206-052- 
105  strap  was  reduced  .040  inch  to  allow  more  clearance 
between  the  cross  tube  and  the  cross  tube  support  to 
improve  isolation  spring  operation.  This  configuration 
produced  a marginally  acceptable  two-per-rev  vibration 
level  through  the  speed  regime.  A more  uniform  rubber 
bond  to  the  inside  of  the  206-052-105  strap  would 
probably  further  reduce  the  two-per-rev  vibration 
level . 

All  of  the  changes  made  to  the  test  landing  gear 
assembly  have  been  incorporated  in  the  production 
assemblies.  The  lead  weights  that  were  attached  to  the 
skid  tubes,  externally,  have  been  replaced  with  weights 
located  inside  the  f onward  end  of  the  skid  tubes. 

Hover  Performance 

The  test  skid  gear  is  approximately  one  foot  higher 
than  the  standard  skid  gear  and,  as  a result,  the  four- 
foot.  i a-ground -of f ec t (IGE)  hover  performance  data 
previous  y published  for  the  basic  helicopter  are  the 
same  as  three -foot  IGE  hover  pei'formance  for  the  test 
conf iguration . 
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CONCLUSIONS 

A flight  test  evaluation  of  the  Model  OH-58A  Heli- 
copter, S/N  40621,  with  the  206-706-129-1  high  tubular 
skid  gear  and  ski  kit  installed  has  been  successfully 
completed.  On  the  basis  of  the  results  of  these  tests 
it  is  concluded  that  the  new  landing  gear  configurations 
did  not  have  any  significant  effects  on  the  flight 
characteristics  of  the  helicopter.  Therefore,  the 
flight  limitations  that  apply  to  the  basic  OU-58A  Heli- 
copter remain  unchanged  when  the  high  skid  gear  is 
installed  with  or  without  the  ski  kit. 

Hover  performance  with  the  high  skid  gear  installed 
will  be  the  same  as  for  the  basic  helicopter  except 
the  skid  height  above  the  ground  must  be  lowered 
from  four  feet  to  three  feet  in  order  to  maintain  the 
same  rotor  height  above  the  ground. 


High  Tubular  Skid  Gear  Kit  and  Snow  Kit 
as  Installed  on  the  Model  0H-58A  Heli- 
copter, B1IC  Photo  No.  385277 
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Fig.  16  High  Goar  Skid  Tube  With  Ten  Pound  Lead 
Weight* and  Ski  Installed,  BHC  Photo  No. 
385276 


^Production  skid  tubes  have  lead  weights  located 
internally . 
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